Hemoglobin as a direct inhibitor of cartilage growth in vitro.
Growth retardation is a feature of several diseases associated with chronic hemolysis (i.e., uremia and the hemoglobinopathies). Although the growth failure is undoubtedly multifactorial, circulating hemoglobin (Hb) may inhibit cartilage growth directly. We tested this hypothesis using the hypophysectomized rat costal cartilage sulfation bioassay and the embryonic chicken pelvic rudiment bioassay, both very sensitive to growth factors and growth inhibitors. In the rat bioassay, Hb produced a dose-dependent inhibition of both basal and normal rat serum (NRS)-stimulated 35SO4 uptake. In the chick bioassay, NRS stimulated cartilage growth as expected, but Hb severely inhibited both basal and NRS-stimulated growth. However, after the cartilages were preincubated with Hb for 2 days, subsequent exposure to NRS allowed them to resume growth at the same rate as cartilage exposed to NRS for the entire 5 days. The growth inhibition could be accounted for by the heme contained in Hb. We conclude that Hb produces a dose-dependent and reversible inhibition of cartilage growth and may contribute to the growth retardation associated with chronic hemolytic conditions.